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^ (57) Abstract: Methods for the treatment and prevention of APP processing disorders such as Alzheimer's disease and Down's Syn- 
^ drome which are based on the administration of an effective amount of a HMG-CoA reductase inhibitor to a mammal are disclosed. 

Additionally, methods for the treatment and prevention of APP processing disorders such as Alzheimer's disease and Down's Syn- 
O drome which are based on the reduction of cellular cholesterol m a mammal are disclosed. These methods reduce the amount of Ap 
^ peptides or decrease the formation of A£ peptides or increase the clearance of Ap peptides in a mammal suffering from Alzheimer's 
^ disease and Down's Syndrome. 
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METHOD OF TREATING AMYLOID p PRECURSOR DISORDERS 

RELATED APPLICATION DATA 

This application claims the benefit of U.S. Provisional Patent Application No. 
60/163,608, filed November 4, 1999, U.S. Provisional Patent Application No. 
60/219,435, filed July 2£ 2000, and U.S. Provisional Patent Application No. 
60/223,987, filed August 9^2000, naming Drs. Lawence Friedhdff and Joseph 
Buxbaum as co-inventors. The aforementioned applications are herein incorporated by 
reference. 

TECHNICAL FlELb 

The present invention relates to a method of treating amyloid p precursor 
protein (APP) disorders such as Alzheimer's disease and Down's Syndrome. 
BACKGROUND OF TtEE INVEOTION 

The cause of Alzheimer' s disease is ndt known. The disease is characterized 
by the accumulation of (te^yM 
precipitates, iri the br^. It ^ 
which causes a loss of mental function. 

As illustrated in Figure 1, immature amyloid p precursor protein (APP,) under-goes 
glycosylation to becoi^ p precursor ptot^in (APP m ) . Then APP^ is 

either (1) clbavedby^ 

(APP S ) which is not amyloidogenic, or (2) cleaved by pr$ecretee and y-secret^ 
produce the abnormal protein, Ap (Ap peptide), which can then precipitate. 

Many advances have been made in the treatment of Alzheimer's disease. The 
cholinesterase inhibitors such as tacrine, donepezil and rivastigmine improve 
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symptoms slightly. However, the slight improvement in attention and alertness is most 
likely due to increased brain acetylcholine levels. Unfortunately, however, the 
cholinesterase inhibitors do not prevent cognitive decline, which is inevitably fatal 
even with optimal cholinesterase inhibitor treatment. 
5 Several strategies for treating Alzheimer's disease have been proposed and include 
decreasing or preventing the release of Ap peptide by either increasing a-secretase or 
decreasing the P- or y-secretase activity or production Other strategies include 
decreeing A^ clearance ;^}Xtm£0iJ} r '^ 

peptidfe pro|iieti0 cellulk efTe^ts of Ap peptide ii^^j|^pn and 

10 deposition. See Sabbagh, M: N. et al, (1997) Alzheimer's Disease ReV. 3:1-1?. See 
also U.S. Patent No. 6,080,778. In light of the foregoing, there is a need for a more 
effective treatment of mammals suffering from APP processing disorders such as 
Alzheimer -s ^$ea$e arid Do Syndrome. 

suiviivW 

15 Gener^^ 

APP processing disorder comprising administering to the mammal a composition 
comprising ^^j^^^d^^^.e^^tfy^ amotqit of-'jtt'le^f :oo£e E^O^.^A^ j^U^bE^b .'" ■ : 
inhibitor. APP processing disorders include Al^eihier' s disease and Down's 
• Syndrome- 

20 In a preferred embodiment, the invention relates to a method of treating a 

mammal havi^ Down's Syndrome by administering to the 

mammal a therapeutically effective amount of at least one HMG-CoA reductase 
inhibitor. In -this embodiment, the method may also comprises determining whether 
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the mammal exhibits at least one objective symptom of Alzheimer's disease or 
Down's Syndrome. 

In another embodiment of the present invention, the composition comprising at 
least one HMG-CoA reductase inhibitor may further comprise a pharmaceutical^ 
acceptable excipient. The composition is preferably in the form of a controlled release 
fbrmuiation; 

In a preferred embodiment of the present invention, the HMG-CoA reductase 
inhibitor is selected from the group consisting of mevastatin, pravastatin, simvastatin, 
atorvastatin, lovastatin, rivastatin and fluvastatin, and pharmaceutically effective salts, 
^piiiers ;^d the ^tiy e &et abolit e foriiis thbreofi pr a ccmt^ thW^of^ In a nibre 
preferred embodiment, the HMG-CoA reductase inhibitor is lovastatin or lovastatin 
aeid- ; 'v : •." ' '..v. '. '-. *' ' .. - - - *. • ■ ;•; ' 

In andt^^ embodiment, about 02 mg to about 10 mg of the HMG 

: reductase inhibitor per Kg of the mammal's body weight 
^ly ai^ 

In another preferred embodiment, an oral dose of about 5 mg to about 400 mg 
of lovastatin per day is administered to a human having an APP processing disorder. 
In a more preferred embodiment the oral dose is about 10 mg to about 350 mg per day. 
Mote ^j^^i^i^ori^ dose is abbut 10 mg to about 300 mg per day. Even more 
preferably y the diil dose is aboiit 10 mg to about 250 ingiper day 

In another preferred embodiment, any suitable dose of art fflfiG&o'A reductase 
inhibitor is administered to a mammal having an APP processing disorder. More 
preferably, the suitable dose is one that is therapeutically effective and results in the 
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average blood plasma concentration of the HMG-CoA reductase inhibitor or its active 
metabolite at steady-state being below about 50 micromolar. More preferably, the 
blood plasma concentration of the HMG-CoA reductase inhibitor or its active 
metabolite at steady-state is below about 30 micromblar. Even more preferably, the 
5 blood plasma concentration of the HMG-CoA reductase inhibitor or its active 

metabolite at steady-state is below about 20 micromolar. In an even more preferred 
embodiment, the blood plasma concentration of the HMG-CoA reductase inhibitor or 
its active metabolite at steady-state is b^ Even more 

preferably, the blood plasma concentration of the HMG-CoA reductase inhibitor or its 

IQ: ^ Even more preferably, 

the blood plasma concentration of the HMG-CoA reductase inhibitor or its active 
metabolite at steady-state is below about 1 micromolar. Most preferably, the blood 
plasma concentration of the HMG-CoA reductase inWbitpr or its active metabolite at 
steady-state is about 0.5 micromolar. 

15 In ^6^er einbodiment j the invention re jates; to • ia method for treating a 

mammal having an APP processing disorder which comprises lowering the amount of 
Ap peptides in the brain* cerebral spinal fluid, or plasma ofthe mammal by 
administering to the mammal a composition comprising a therapeutically effective : 
amount of at least one HMG-CoA reductase inhibitor. Lowering the amount of Ap 
v.- 20 Peptides in the brain may comprise affecting APP^ processing, Inapreferred 
embodiment, the amount of Ap peptides is ldwer^ m the brain ofthe mammal. 

In another embodiment* the inyeiitioh relates to a method for treating a 
mammal having an APP processing disorder which comprises increasing the clearance 
of AP peptides in the brain, cerebral spinal fluid, or plasma of the mammal by 
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administering to the mammal a composition comprising a therapeutically effective 
amount of at least one HMG-CoA reductase inhibitor. In a preferred embodiment, the 
clearance of AP peptides in the brain of the mammal is increased. 

In another embodiment, the invention relates to a method for treating a 
5 mammal having an APP processing disorder comprising preventing or reducing Ap 
peptide aggregation or -plaque formation in the brdn of the 

to the mammal a composition comprising a therapeutically effective amount of at least 
■>;-^#6-]^@p^A reductase inhibitor. 

In another embodiment, the invention relates to a method for the treatment of a 

10 mammal exhibiting the objective symptoms of Alzheimer's disease by decreasing the 
formation of Ap peptides, increasing the clearance of Ap peptides, regulating the 
processing of APP, or reducing plaque maturation in the mammal by administering to 
the manimal a composition comprising a therapeutically effective ^ount of ^ least 
one I^G^ inhibitor. 

15 : In^other^ 

pai^ai jh^tig^^ APP processing disorder comprising lowering the atopurit feellula^ 
cholesterol levels in the mammal. In a preferred embodiment, the amount of cellular 
chplestCTol levels ;^ the administration of at least one HMG-CoA 

'; r^uptase i^ • ■ 

20 : GeriCTaHy aii immediate release or a controlled release dosage fbrin may be 

utilized in the practice of the invention. The immediate reie^e dosage formtilatibn 
may comprise an eJBfecti ve amount of a HMG-CoA reductase inhibitor and i suitable 
pharmaceutical diluent. The controlled release dosage formulation may comprise: 
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a compressed tablet core which contains an alkyl ester of a hydroxy substituted 
naphthalene derivative, a pharmaceutically acceptable, water swellable polymer and an 
osmotic agent ■ and 

an outer coating layer which covers the osmotic core and comprises a pH 
5 sensitive coating agent and a water insoluble polymer. 

An optional sealing coat may be applied to the compressed tablet core and an 
optional coating layer comprising an enteric coating agent may be applied under the 
;„ -^v^^^i^^^&^'aBM inper coa^g or ^ 

10 alkyl ester of a hydroxy substituted naphthalene compound is lovastatin. Plasma levels 
of about 0.5 micromoles of the HMG-CoA reductase ii^bitor^ • 
; ; n^ of the HMG^GoA reductase 

inhibitor, 

; BI^F DESCRIPTION OF DRAWINGS 

15 ; " Figure 1 is a schematic whi^ processing. 

Figures 2a and 2b illustrate the effects of lovastatin acid on Ap peptides in 
Human Neuroglioma (H4) cells. Figure 2a is a photograph of two gel wells wherein 
the negative well and the positive well correspond to the bar graphs of Figure 2b 
representing Oand 0.5 jjM of lovastatin acid, respectively. Data represent the mean ± 
20 :tiie? iri quadruplicate. 

Figures 3a and 3b illtistf ate the effects of lovastatin acid on A(i peptides in 
Ma(^n-Barby Canine Kidniey (MBCK) cells. Figure 3a is a photograph of two gel 
wells wherein the negative well and the positive well correspond to the bar graphs of 
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Figure 3b representing 0 and 0.5 fJvl of lovastatin acid, respectively. Data represent 
the mean ± SEM of three experiments performed in quadruplicate. 

Figures 4a and 4b illustrate the effects of lovastatin acid on AP peptides in 
Chinese Hamster Ovary (CHO) cells. Figure 4a is a photograph of two gel wells 
5 wherein the negative well and the positive well correspond to thenar graphs of Figure 
4b representing 0 and 0.5 ^ of loviastatin acid, respectively. Data represent the niean 
'k SEM of four experiments perfpm 

Figures 5 illustrates the effects of lbyastatih acid on APPg processing. Data ; 
represent the mean ± SEM of an experiment performed in quadruplicate: 
10 Figure 6 illustrates the effects of lovastatin acid on mature APP processing. 

Data represent the mean ± SEM of an experiment performed in quadruplicate. 

Figure ? is a graph sho^g the steady-state plasm of 
lovastatin acid in patients after niiuitiple oral 40 mg doses of Lovastatin XL, a preferred 
extended release tablet fo 
15 Figure 8 is a graph showing the change in the mean Ap peptide concentration 

in the blood of groups of patients after treatment with various doses of Lovastatin XL. : 

Figure 9 is a bar chart sho^in^^^ in the mean Ap p^tide 

concentration in the blood of groii^ after treatment with various doses of 

I^va^titin^. 

v v - 20 Mta^ . ; 

Recently, the present ^ 
inhibitors lower the amount of Ap peptideieVels, prevent or reduce Ap peptide 
formation, may increase Ap clearance, and therefore prevent or reduce Ap pejptide 
aggregation. More particularly, the present inventors have discovered that the 
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administration of HMG-CoA reductase inhibitors lower the amount of A0 peptide 
levels, prevent or reduce Ap peptide formation, may increase Ap clearance, and 
therefore prevent or reduce AP peptide aggregation, without the ileed of other 
cholesterol lowering treatments. Therefore, methods of treating APP processing 
5 disorders such as Alzheimer's disease and Down's Syndrome in a mammal comprising 
the administration of a HMG-C6A reductase inhibitor to the mammal is disclosed 
;• herein below. 

As used herein, "APP" means the immature form of amyloid p protein 
preci^ protein precursor, "APP S " 

10 meai^ th? am p protein p^ is cleaved by a-se^re^se v^ifeK is ! 

the secreted form, "APP" means either APP,-, APP m , or both. 

As used herein, "post-translationa!" events include the cleavage of APP™ by p- 
arid y-secreatases/ 

As used herein^ "other cholesterol lowering treatments" means any treatment 
15 oth^r than treatment with a HMG-CoA reductase ihW O^er ehbl^st^ 
treatments include, but are not limited to, treatment with meyaldnate - methyl^ 
cyclodextriri, and/6r cyeibdextriri. 

As used herein, "active metabolite" is intended to mean a phaniiacologically 
active product produced t^ in the body of a specified cbmpound pr 

20 salt thereof. Active metabolites of a compound may be identified using routine 

techniques known in theirt. See, e.g., Bertblini; G. et al., J. Med: Chem., 40, 201 IV . 
2016 (1997); Shan, D. et al., J Phdrm. ScL, 86 (7), 765-767; Bagshawe K., Drug Dev. 
Res., 34, 220-230 (1995); Bodor,N., Advances in Drug Res., 13, 224-33\ (1984); 
. Bundgaard, H., Design of Prodrugs (Elsevier Press 1985); and Larsen, 1. K., Design 
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and Application of Prodrugs, Drug Design and Development (Krogsgaard-Larsen et 
aL, eds., Harwood Academic Publishers, 1991). 

As used herein, the term "pharmaceutically acceptable salts" refers to salt 
forms that are pharmacologically acceptable and substantially non-toxic to the subject 
5 being administered the composition of the present invention. Pharmaceiitically 
acceptable salts include conventional 

from suitable non-toxic organic or inorganic acids or inorganic bases Exemplary 
acidraddition salts include those derived from inorganic acids such as hydrochloric 
acid, hydrobromic acid, hydroiodic acid; sulfuric acid, sulfamic acid, phosphoric acid, 

10 and i^tiric asid, and those derived from organic acids such as ; 
methanesulfonic acid, ethane-disulfonic acid, isethionic acid, oxahc acid, p- \ 
; bipmophe^^ ) 
acetoxybenzoic acid; acetic acid, phetiylacetic acid, propiomc acid, glycdlic acid, 
stearip acid, lactic acid, malic acid, ta^ 

15 hydroxymaleic acid, glutamic acid, salicylic acid, sulfanilic acid, and fumaric acid. 

Exemplairy b^e-additiori salts include those derived from ammonium hydroxides (e.g., 
a ; qu^ hydroxide such as tetramethylammonium hydroxide), those 

derived from inorganic bases s^ 

^ or magnesium) hydroxides, and those derived from 

20; :6i£a^ 

My HMG reductase inhibitor may be useid in th^ mptbbd bf present ; 
invention. \ 
compounds that inhibit the bioc^^ ! 
mevalonic acid which is catalyzed by the enzyme HMG-CoA reductase. Such 
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inhibition may be determined by standard methods known to those of ordinary skill in 
the art. Examples of suitable HMG-CoA reductase inhibitors are described and 
referenced herein, however, other HMG-CoA reductase inhibitors will be known to 
those of ordinary skill in the art. Therefore, the present invention should not be limited 
5 to the specific HMG-CoA reductase inhibitors exemplified herein. 

Examples of such HM<3^ which are useful in the 

method of the present in^ disease include 

mevjastatm which is describe mfe 

desfcnb^ P^. N6: 4 N6. 

10 4,346,227; simvastatin which is described in U.S. Pat. Np; 4-444,784; atorvastatiri 
which is described in U.S. Pat. No. 4,647,576; rivastatin which is described in 
European Pat. No. 491226A; and fluvastatin which is described in U.S. Pat. No 
4,739,073 . All of these patents are incorporated herein by reference Further, any 
suitable isomers of the exemplified HMG-Go A reductase inhibitors may be used, 

15 including stereoisomers, enantiqmers, or mixtures thereof and, thus^ their use in 
pharmaceutical fom 
the invention. 

Lovastatin is a metabolite which is produced by the natural fermentation of a 
fungus of the Aspergillus genus. The other compounds of this class are derived from 
20 natural and synthetic sources using well known procedures and have similar 
mechanisms of activity. 




be used. For example, the HMG-CoA reductase inhibitors may be administered orally 
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to a mammal having Alzheimer's disease or Down's Syndrome an effective amount to 
relieve the symptoms of Alzheimer's disease or Down's Syndrome. 

Preferably, the effective amount of the HMG-CoA reductase inhibitor results in 
the average bipod plasma concentrations of the HMG-CoA reductase inhibitor or its 
5 active metabolite at steady-state being below about 50 micromolar. More preferably, 
the blood plasma concentration of the HMG-CoA reductase inhibitor or its active 
metabolite at steady-state is below about 30 micromolar Even more preferably j the 
; blood plasma concentration of the HMG-GoA 
metabolite at steady-state is below about 20 micromolar. In an even more preferred 
10 embodiment, fl^e blood plasnia concentration of the HMG-CoA reductase inhibitor or 
its active metabolite at steady-state is below about 10 micromolar. Even more; 
preferably, the blood plasma concentration of the HMG-CoA reductase inhibitor or its 
active metabolite at steady-state is below about 5 micromolar. Even more preferably, 
fee of the HMG-CoA reductase inhibitor or its active 

15 metabolite at steady^state is below about 1 micromolar, Most preferably, the blood 
plasma concOTtratiori of the HMGrCoA reductase ifiiulbitpr or its aetrve^ rn^iabp^ 
steady-state is about 0.5 micromolar. 
Figure 7 shows th^ 

lovastatin acid in patients after multiple oral 40 mg doses of Lovastatin XL, a preferred 
20 extended release tablet form of lovastatin. Accordingly; based on a conversion factor 
and the knowii linear pharmacokinetics of lovastatin it can be expected that oral doses 
of about ^ XL ("Lovastatin XL" refers to a lovastatin controlled 

release formulation as exemplified herein below) given daily to a patient would result 
in average blood plasma level of the patient being about 0.5 micromolar. 
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However, the present inventors have surprisingly discovered that human 
patients given oral doses of only 10 nig/day, 20 mg/day, 40 mg/day and 60 mg/day of 
Loyastatin XL resulted in a statistically significant decrease in Ap peptide levels in the 
blood plasma of those patients. Accordingly, the inventors have unexpectedly found 
that the HMG-CoA reductase inhibitor may be administered to a human orally at daily 
doses of about 10 mg to about 60 trig; 

Preferably, the HMG-Go A reductase inhibitor; is administered to the mammal 
orally at a daily dose of about 0:2 mg to 10.0 mg per kg of body weight, given in 
divide^ 4pseS; re^uctiase i nlubifc -may be administered! in any 

suitable form For example, the HMG-Gb A i^u^e 'inhibitbr may be administered 
in the form of tablets* capsules or oral concentrates suitable for mixing the particular 
.'■ coxrippimd^ 

The criteria for the diagnosis of Alzheimer's disease is well known and is spt 
forth in the guidelines of the National Institute of Neurological and Communicative 
Disorders and Alzheimer -s Disease and Related Disorders Association (McKhaiin et 
al., Neurology 1984; 34: 939-944); and in the American Psychiatric Association, 
Diagnostic and S tatistical Manual of Mental Disorders (Diagnostic and Statistical 
Manual IV), all of which are incorporated herein by reference. Generally the objecti ve 
criteria for the diagnosis of Alzheimer's disease include: gradual memory impairment 
and gradual onset of at least one of the following aphasia, apraxia, agnosia or 
disturbance of executive functioning 

Treatment may be continued until there is a r^uction in the symptoms of 
Alzheimer's disease and the dosage may be adjusted in response to the mammal's 
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individual response. Generally a positive response will not be seen until therapy has 
been continued for a minimum period of 90 to 365 days. 

More preferably, a controlled release formulation (also herein after referred to 
as a "controlled release composition") of the HMG-CoA reductase inhibitor is utilized 
5 in order to provide ^ eaihance achieved by conventional 

immediate releasQ dosing. The use of a controlled release form may be spbciilly 
useful for providing a constat level of the HIvf p-Co A reductase inhibitor in order to 
avoid dosage peaks and valleys in those mammals who have meals at iirejgular times 
or tho^e WlK) frfecjuei^l^ ^at snacto -between meals. 
10 Gontrdlled release formulations have been described in U.S. Pit. N6;4,6l5j698 

which have been based on an osmotic dosage form which is designed to collapse and 
cayse the fi^ 

delivered through a passageway in the semi-penrieable wall of the dosage form • In 
addition, U S. Pat. ^ No. 4,503^030 discloses an osmotic dosage form which has a 

15 passageway and a semi-permeable membrane consisting of a particular cellulose 

polym^ and a p enteric coating material. This 

patent describe^ t^e use of 1 :1 mixtures of si pH sensitive material and cellulose 
polymer which are applied at a level of about 7% by weight based on the total weight 
of the osmotic core tafe^ The aforementioned paterite iEffe 

20 incorporated herein by reference. 
Prefenred HMGtCq 

A preferred wntrplled release formulation is disclosed in U.S. Pat. No. 
5,916,595, which is incorporated herein by reference. This type of a controlled release 
dosage form is preferably prepared by combining the HMG-CoA reductase inhibitor 
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with a pharmaceutically acceptable, water swellable polymer and an osmotic agent 
into a compressed tablet core having an optional first coating for sealing and protection 
and a second coating comprising a pH sensitive agent water insoluble polymer. More 
. preferably, the HMG-CoA reductase inhibitor is selected from the group consisting of 
5 mevastatin, pravastatin, simvastatin, atorvastatiri, and lpvasitatin and the active 

metabolite forms thereof. Even more preferably, the HMQ-GoA reductase inhibitor 
comprises lovastatin o^^ its active metabolite, lov^totin acid: - M 
simvastatin, atorvastatin, and lovastatin are well known compounds that aredescribed 
in the prior art including the particular patents which have been cited herein. It is also 
10 within the scope of the ^^i 
substitute 

Spdpi^ 

osmotic agent are combined with the HMG-CoA reductase inhibitor which may be 

miCTOriized, cOmicrpnized or unmicronized or amorphous or cry stallirie and 
15 compressed to form the tablet core. The osmotic agent is any suitable non-toxic 

pharmaceutically acceptable water soluble compound which will dissolve sufficiently 

in wj^fer ^ osmotic pressure inside the simple sug 

sodium chloride, pptassiuni chloride, magnesium sulfate, m^esium ^lpride, sp^tm ; 
: ": sitilfate; HtMto^ urea, inositol, sucrose, lactose^ glucose, sorbitol, fructose, 

20 mannitol, dextrose, magnesium succinate, potassium acid phosphate and the like. The 
: pref^ is a simple sugar siiph as siiAydrpus lactose 

in the range of about 0-50% by weight, based on the weight of the compressed, 

uncoated tablet 
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The pharmaceutically acceptable, water swellable polymer may be any 
pharmaceutically acceptable polymer which swells and expands in the presence of 
water to slowly release the HMG-CoA reductase inhibitor. These polymers include 
polyethylene oxide, methylcellulose, hydroxypropylcellulose, 
hydroxypropylmethylcelluiose and the like. 

In a preferred embodiment^ the water iswellabie polymer will be polyethylene 
oxide (obtained jfrom Union Carbide Corporation under the trade name Polyox WSR 
Coagulant or Polyox WSR N 80). These materials form a viscous gel in water or other 
soivfen^ to control the release of the HMG-CoA 

reductase inhibitor: This will generally require a conicentratiori bf the 
pharmaceutically acceptable water swellable polymer of about 0r50% by weight of the 
compress^ u^^ tablet, • \ 

Any suitable binder may be employed. Preferably, the binder is used in a 
sufficient amount so that when it is combined with a suitable solvent, mixed with the 
water soluble osmotic agent and agitated, granules will be formed which may be 
compressed into a tablet core. Prior to compressing the granules, the conventional 
:"' : solid pihaimaceuticai ^ 

the like may be added to the granule based oil the weight of the 6bm|iFd5S»^; : ^^^M': 
✓:\ : ^l6tj: Iri the present case, the above mentioned osmotic agent, lactose, malfunction 
as a binder in the ^let coihptessiph ^^yv 

Iri the preparation of the tabfets;^^ solvent may be used to prepare 

the aforementioned granules. Iii addition, various other suitable diluents, excipients; 
lubricants, dyes, pigments, dispersarits, emulsifiers, and the like may be used to 
optimize the HMG-CoA reductase inhibitor formulation. 



15 



WO 01/32161 



PCT/US00/41841 



Additionally, any suitable surfactant may be used. The surfactant may be any 
ionic or non-ionic water soluble surfactant which is preferably employed in the range 
of about 0-50% by weight and more preferably employed in the range of about 1-5% 
by weight. The preferred surfactant for the present formulation is sodium lauryl 
5 sulfate but other surfactants such as poly sorbate 20, 60, or 80; polyoxl 40 stearate and 
the like may be used. 

Furthermore, a tabletizmg formulation may also include any suitable lubricant. 
Ideally, the lubricant will be in the range of from about 0 5 to about 2.5% by weight of 
the doriip^ 

10 ■ After the above described tablet core is formed, it is preferably coated with: 1) 

an ofitiorial p^ first: coating on the tablet core and/or an optional pH sensitive 
cbating;Md:2^ sensitive ^ instiluble 

polymer. 

Specifically, a protective first coating may be used ^t a level in the range of 
IS v about 0^10% applied from a ^cofd^^^^-l^^^ 

OP ADRY CLEAR™ sold by Colorcon Corporation. In an especially preferred 
embodiment, the OPADRY CLEAR™ will be about 2.83^ by weigiht willbe 
combined with an osmotic agent in the range of about 0-1 0% by weight. While the 
osmotic agent may be any suitable salt, low molecular weight molecule or water 
20 soluble polymer, the preferred osmotic agent is sodium chloride. Preferably, the 
osmotic agcmt is added to the coating system when the boating system is being 
dispersed into purified water. The cbating system which contains the osmotic agent 
may then be sprayed onto the tablets to form a protective coating layer. 
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An optional inner or over coat over the outer coat may also be applied which 
comprises a pH sensitive polymer which functions as an enteric polymer in that it does 
not begin to dissolve until pH conditions in excess of the stomach region are 
encountered. Generally, the pH sensitive materials do not dissolve and begin to 
release the active drug until the pH is about 3.0, and preferably above about 5.5. 
Materials such as Eudragit L (copolymer of pply(methacrylic aicid, 
^6&^ethkciylat^i 1 : 1 ratio; Xt^^pffiii. 13 5^00 - USP f ype A) or Eudragit Si 
fccpolyi^ 1 :2 ratio MW (No. Av, 

135,000 - USP Type B) may be used. Hydroxypropyl methyl cellulose phthalate and 
the like maty be used in tfie range of about ^ about 2 tov 

about 4% by weight of the combined weight of the compressed, uncoated tablet and 
the iMerfc 

Preferably, the outer coating cpiriprises a pH sensitive polymer which functions 
as an enteric polymer in that it does not begin to dissolve until pH conditions in excess 
of the pH of the stomach region are encountered and a water insoluble polymer which 
provide co^ sensitive 
polymer i£ preferiably the same type p£ material that is described above as the optional 
inner coating layer. The water insoluble polymer may be a cellulosic polymer such as 
ethylcelluldse, cellulose acrylate, cellulose mono-, di- or triacetate. The pH sensitive 
polymer and the insoluble cellulosic '^^^^.i^^iA a weight ratio of about Mi l 
to about 0.75 : 1 , preferably about 0.25:1 to ^tetit 0^5 : 1 of pH sensiti polymer to 
water insoluble cellulosic polymer. A combined coating weight of about 0.5-5% by 
weight and preferably about 1-4% by weight and especially preferred is about 1-3% by 
weight of the gained weight based on the weight of the coated tablet core. Cellulose 
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acetate is the preferred water insoluble polymer and the outer coating is preferably 
applied as a suspension in acetone. 

Furthermore, any suitable plasticizer or combination of plasticizers may be 
added to the inner, outer or over coating to provide elasticity and shape to the coating. 
While the plas ticizer or combination of plasticizers may be any water soluble or water 
insoluble fonnulation in the range of about 0-10% by weight and preferably about G;5- 
5% by w^ put^r coating composition. Acetyltributyl citrate is the preferred 

plasticizer but material such as acetyl triethyl citrate^ dibutyl phthalate, triacetin, 
diethyl phthalate, polyethylene glycol, propylene glycol and the like may be utilized. 

Any suitable antioxidant such as butylated hydroxyanisole (BHA) or butylatesd 
hy4toxytojuene (BHT) may be added to the tablet core as a stabiliser at a leyel of 
about 0.001-0.01 % by weight of the tablet core. 

Any suitable channeling agent may be mixed withthe aforeaiientioned 
coi^pOrieiits of the outer coating. A chamieling agent may be em^ increase the 
p(^Q|i^y ;6f th? ^lni boating: ill order to increase : the tobunt df the ^en^trat^ 
titet^p (t^rb: arid increases the fate of hydrati 

CoA reductase inhibitor after the outer film coat ruptures. Generally, channeling 
agents may be any salts, surfactants, or short-chain water soluble polymers in a water 
; Effective amqunt, i;e., about 1^5% by 

weight of the core and all coating components, the channeling agents include any 
: phannaceuticaily ac 

polymersuch as sodium chloride, potassium chloride, sucrose, polysorbate-80, 
hydroxypropyl cellulose, hydroxyethy 1 cellulose and the like. 
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Also, the inner or over coating may be supplied with an anti-sticking agent 
such as talc to overcome any tablet to tablet stickiness during the coating process. The 
amount of anti-sticking agent supplied is preferably in an amount which prevents 
sticking, more preferably in the range of about 0-6% by weight based on the weight of 
5 the tablets and the coating materials on a dry Weight basis. 

The tablets may be made by any suitable method, for example, in a smooth 
faced tablet die. Tliereafter the^ 

which because of surface tension^ will result in a thinner coating layer over the comers 
of the tablet which will provide an area in the outer coating which will form a channel 
10 to allow intestinal fluid to reach the core of the tablet. 

A preferred control release tablet useful in the practice of the present invention 
will have the fpliowing general fonnula as set forth in Table 1 : 



Table! 


Tablet Core: 




Alkyl ester of a substitute naphthalene 


3-20 wt% 


Watefr S wellable Polyiiier 


10-40 wt% 


Antioxidant 


0.001^0.01 wt% 


Osmotic Agents 


20-80 wt% • 


Surfactant 


i ;. ' . 0-5 wt% 


Lubricant . 








Coatuigs: 




Seial Coating 


0-10 wt% , 


Osmotic Agents 


-,/; 0-10 wt% ; 






Inner Coating: 




Enteric Polymer 


0-30 wt% 


^ti-stickihg Agent 


0-6 wt% 


Plasticizer 


0-6 wt% . 


Channeling Agents 


0-6 wt% 






Outer Coating: 




Blehd of Enteric Polymer and Water- 


0.5-5 wt% 
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insoiuDie r oiymer 




Plasticizer(s) 


0-1 wt% 


Channeling Agents 


0.2-5 wt% 






Overcoat: 




Enteric Polymer 


0-30 wt% 


Antirsticking Agent 


0r6wt% 1 


Plasticizer 


0-6 wt% : 


Channeling Agents 


0-6 wt% 






TOTAL 





A particularly prefeired tabid whi^ is useful in the invention 
has the ingredients as set forth in Table 2 and may be prewired ^ set forth beioW: 



Table 2 








Lovastatin 


: ; 12.14 wt% :: 


20.00 mg 


Polyox WSR Coagulant, NF (polyethylene 
oxide Mw No. AV 5,000,000) 


4.55 wt% 


7.50 mg 


Polyox WSRN 80, NF (polyethylene oxide 
jylw No. AV 200,000) 


17.76 wt% V 


pj: : 29.25 mg 


Lactone (aiihydrous) 


51.30 wt% 


84.50 mg ! 


Sp^um lauryl sulfate 


3.04 wt%: 


5.00 mg 


Cab-O-Sil (Silicon dioxide Fumed US/NF) 


0.46 wt% 


0.75 mg 


Butylated hydroxy anisole 


0.03 wt% 


0.05 mg 


Myvaplex 600P (glyceryl monostearate) 


1:82 wt% : 


3.00 mg 








S^al Coating: 






Qpadfy Clear (mixture containing 
l^ydroxyprdpyl methyl cellulose and 
polyethylene glycol) 


3.42 wt% 


5.63 mg 


Sodium chloride 


1 14wt% 


1.-88 mg 








©per Coating: 






Cellulose acetate ;. 


lA3wt% 


2.36 mg 


Eudragit S 100 (^ly (methylacrylic acid) 
; methylacrylate) 1 : 2 ratio MW (No. Av. 
1 35,000 - USP Type 6) 


0 49wt% 


0.80 mg 


Triacetin (Glycerol Triacetate) 


on wt% ; 


0.19 mg 


Polyethylene glycol 400 


0.11 wt% 


0,19 mg 


Sugar, confectioners 6X inicrohized 


0.72 wt% 


"1-1-8 mg 








Overc at: 
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Hydroxypropylmcthylcell. Phthal. 55 


0.77 wt% 


1.27 mg 


Talc 


0.30 wt% 


0.49 mg 


Acetyl tributyl citrate 


0.12 wt% 


0.20 mg 


Sugar, confectioners 6X micronized 


0.30 wt% 


0.49 mg 










100.0 wt% 


146.73 mg 



dosage form: 
Step 1 . The tablet core 
5 (a) Granulation 

1. Pass Polyox WSR N80, sodium lauryl sulfate and anhydrous lactose 
through a 30 mesh staihles$ steel scre^ 
■■;-2. : - Ghargeth^^^ 
vertical gr^ulator; • 

10 3. Prepare a butylated hydroxy anisole solution by dissolving butylated 

hydroxy anisole in ethanbi. 

4. Prepare a mixtuite of etharipl ahd purified water. : 

5, Pre-mix the powdCT^m i(a)2) for 5 minutes. 



7. Dry the resulting g^ules ^ 45-50 ?G until the moisture content is 

.tower than 1;8 : ^% A ""7'V : ';/, 

8. Pass the granul^i ^o^isilpS mesh using a Cotaif. 
:: (fe) Tabletting 

20 1. 



21 



WO01/32161 



PCT/USOO/41841 



2. Pass the mixture of Cab-O-Sil and Polyox WSR N80 through a 24 mesh 
stainless steel screen with the Polyox WSR Coagulant. 

3. Blend the screened materials with lovastatin granules for 15 minutes: 

4. Pass Myvaplex through a 30 mesh stainless steel screen and combine with the 
other screen materials. 

5. Blend for five minutes. 

6. Compress the blend into tablets (164.72 mg, round, standard concave, 17/64" 
dia.) y/hfch contain iftm^ 

(c) Seal Coating: Opadry Clear 
1. Dissolve sodium phlpn 

2i Disperse Opadiy Clear into the sodium chloride solution. 
3. Spray lov&tatfo^^ 

(d) Inner Coating: None 

.■(e) Outer Coating: celliilose acetate 

1. Dissolve cellulose acetate and Eudragit S I GO in acetone using a homogehiz;er. 

2. Add polyethylene glycol 400, triacetein and sugar to the solution and mix until 

a honadgehou$ dispersiob is obtained. 

3. Spray the poatiiig ^u the tablets in a coater. 
(f) Overcoating: Hydroxypropyl methylcellulose phthalene 55 (HPMCP 55) 

1. Dissolve hydro^ in acetone using a 

hombgemzer. 

2. Add acetyl tributyl citi^te to the acetone solution and m 

homogenizer until a homogenized dispersion is obtained. 
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3. Add talc and sugar to the solution and mix it with a homogenizer until a 

homogenized dispersion is obtained. 

4. Replace the homogenizer with a magnetic mixer and stir the coating mixture 

throughout the coating process. 

5. Spray the Opadry Clear coated joyastatin tablets with the coating dispersion in 

acoater. 

Other particularly preferred control release tablets useful in the practice of the 
present invention are those disclosed in t£S. Patent Application Serial No. 09/435,576* 
which is herein incorporated by reference. 

For example, a particularly preferred tablet which is useful in the practice of 
the present invention has the ingredients as set forth in Table 3 and may be prepared as 
set fotlli below; ' 



Table3 


I^y^tatin 


11.99wt% 


40i0mg : 


Polybx WSR Coagulant, NF (polyethylene oxide 
#yNo. AY 5,000,000) 


4.50 wt% 


15.0mg 


Polyox WSR N 80, NF (polyethylene oxide Mw 
No. AV 200,000) 


17.98 wt% 


60,0 nig 


I^tose^ 


50.65 wt% 


169.0mg 


Sodium lauryl sulfate 


: 3.00 wt% 


10.0 mg 


Silicon dioti(fcF^ 


0.45 wt% 


1.5 mg 


Myyaplex 600P (glyceryl moiiostearate) 


1.80 wt% 


6.0 mg 








Seal Coating: 






Opadry Clear (mixture containing hydroxypropyl 
methyl cellulose and polyethylene glycol 


2.81 wt% 


9.4 mg 


Sodium chloride 




3.1 mg 








Inner Coating: 






Hydroxypr^ 


2.27 wt% 


7:58 mg 


Talc 


0.78 wt% 


2.60 mg 


Acetyl tributyl citrate 


0.22 wt% 


0,75 mg; 


Sugar, confectioners 6X mieronized 


0:62 wt% 


2,08 mg 








Outer Coating: 
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Cellulose acetate 


1.00 wt% 


3.32 mg 


iiudragit i> 1U0 (poly(metnacrync acid), 
methylmetharcrylate, 1:2 ratio MW (No. Av. 
135,000 -USP Type B) 


0:34 wt% 


1.13 mg 


Triacetiri (Glycol Xnaeetite) 




0.27 mg 


Polyethylene glycol 400 


0.08 wt% 


0.27 mg 


Sugar, confectioners 6X micronized 


0,50 \vt% 


1.66 mg 








TOTAL 


100'00wt% 


333:66 mg 



The following d^^ process of making the above describ 

dosage fonri: 

Pass Poly6x:-^S'R^86;:--sodiii9ilaiiiyf sulfate an4 
through a 30 mesh stainless steel screen. 

Charge the screen^ materi and lovastatin (imcrbnized):iritq a vertical 
grmiilator. 

Disisolve in ethanol. 

Mix ethaiibt ^d purified water. 

Pre-mix the powder mixturefbr5minutes/^^ ^^^^^^^^^ " 
Bl^d mixture aigain, add the but)4#^ 

and then the ethanol/water mixture. 

Dry the granules at 45-50°C until the moisture content is lower than 1.8 

wt%. : . . : ' ;: : y';^ 

Pass the gi^nuje$ t^iigh a 1575 mesh using aCbmiL : 

20 Tabletting 

1. Mix Cab-b-Sil arid Pplybx WSR N80. 



10 



15 



3. 
4. 
5. 
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2. Pass the mixture of Cab-O-Sil and Polyvox WSR N80 through a 24 mesh 
stainless steel screen with the Polyox WSR Coagulant. 

3. Blend the screen materials with lovastatin granules for 15 minutes. 

4. Pass Myvaplex through a 30 mesh stainless steel screen and combine with 
5 the other screen materials. 

5. Blend for five nunutes; 

6. Compress the blend into tablets (300 mg, round standard concave, 1 1/32") 
which contain 40 mg of loy^tati^ 

S^I Gbatiii^: Qpadiy Clear 

ie . •■; i. ' 

3; Spray lovastatin tablets with the aqueous coating suspension using a coater 
Inner boating: Hydroxypropyl m 

1. Dissolve hydroxypropyl niethyl^^ 55 in acetone using a 
15 hompgenizer. : 

2. Add acetyltxibutyl citrate to the acetone sblution arid mix it with a 
homogenizer until a homogenized dispersion is obtained. 

3 . Add talc and sugar to the solution and nu^ it w 
homogenized dispersion is obtained. 
20 4* Replace^ 



5," 

in a coater. 
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Outer Coating: cellulose acetate 

1 . Dissolve cellulose acetate and Eudragit S 1 00 in acetone using a 
homogenizes 

2. Add polyethylene glycol 400, triactein and sugar to the solution and mix 
until a homogeneous dispersion is obtained. 



3 Spray the coating suspension onto the tablets m a coater 

set 



. • .. Table 4 


Lovastatin 


12.11 wt% 


40.0 mg 


Polyox WSR Coagulant, NF (polyethylene oxide Mw No 

• ' C AAA AAA\ ' 

av 5,U0u,0uU) 


: 4,54;wt% 


15.0 mg 


Foiyox WbK N oU, INr (polyethylene oxide Mw No av 


17.71 wt% 


58.5 mg 


Lactose (anhydrous) 


■ 51.13 wt% 


168.9 mg 


Sodium lauryl sulfate 


3.03 wt% 


10.0 mg 


Cab-OSil (Silicon dioxide Fumed USP/NF) 


0.45 wt% 


1 5 mg 


Butyl&ed;^ • 


0.03 wt% 


0.10 mg 


Myvaplex 600P (glyceryl monostearate) 


1.82 wt% 


6 O mg 








Seal Coating: 






Opadry Clear (mixture containing hydroxypropyl methyl 
cellulose and polyethylene glycol 




v9 A ;mg. ; -j 


Sodium ;GrU<OTde 


0.94 wt% 


3.1 mg 








Inner Coating: 






Hyclrbxypropylmethylcell.phthal.5 5 


2.29 wt% 


7;58 mg 


Talc 


0:79 wt% 


2.6 mg 


Acetyl tributyl citrate 


0.23wt% 


0.75 mg 


Sugar, confectioners 6X micronized 


0.08 wt% 


0.27 mg 








Outer Coating: 






Cellulose acet^e 


1.00 wt% 


3.32 mg 


Eudragit S 100 (pp 

metliylmethaceylate, 1:2 ratio MW(No. AV. 135,000 - 
USPTypeB) 


0 ? 34wt% ; 


: : v> ;, 'l':I3mg;-:.- : - : 


Triacetin 


0 08 wt% 


0.27 mg 


Polyethylene glycol 400 


0.08 wt% 


0:27 mg 
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Sugar, confectioners 6X micronized 


0.50 wt% 


1.66 rag 








TOTAL 


100.00 wt% 


330.35 mg 



The preferred tablet having the ingredients as set forth in Table 4 may be 



prepared as described above for the preparation of the preferred tablet having the 
ingredients as set forth in Table 3. 

Another example of a particularly prefe has the ingredients as set 



forth in Table 5 and may he prepared as set foirth below: 



T*ms •• 


Lovastatin 


12.14 wt% 


20.0 mg 


Polyox WSR Coagulant, NF 
(polyethylene oxide MwNo^ AV 
5;000,000) 


4.55 wt% 


7.5 mg 


Polyox WSR N 80, NF (polyethylene 
oxide Mw No. AV 200,000) 


• 17.76 wt% 


29.25 mg 


Lactose (anhydrous) 


51.30 wt% 


84.5 mg 


Sodium Iauryl sulfate 


3,04:^ 


5.0 mg 


Cab-O-Sil (Sili cbn dioxide Fumed 

USP/NF) •:• 


0,46 wt% 


0.75 mg 


Butylated hydroxy anisole 


0.03 wt% 


0.05 mg 


Myvaplex 600P (glyceryl monostearate) 


1.82wt% 


3.0 mg 








Seal Coating: 






Opadiy Clear (mixture containing 
hydrox>^ropyl methyl cellulo$e and 
polyethylene glycol) 


3^2 wt% 


5.63 mg 


Sodium chloride 


1.14 wt% 


1.88 mg 








Outer Coating: 






Cellulose acetate 


1.43 wt% 


2 36 mg 


Eudragit S 1 00 (polymethylacrylic ac^- ; : ; 
methylacrylate, 1:2 ratio MW (No. Av. 
1 35,000 - USP Tyjpe B) 


0.49 wt% 


0.80 mg 


Tnacetm 


0.11 wt% 


0.19 mg 


Polyethylene glycol 400 


0.11 wt% 


0.19 mg 


Sugar, confe6tioners 6X micronized 


0,72 wt% 


1.18 mg 








Overcoat: 






HydroxypropylmethylcelL PhthaL 55 


0.77 wt% 


1:27 mg 


Talc 


0;30wt% 


0.49 mg 
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Triacetin 


0.12 wt% 


0;20 mg 


Sugar, confectioners 6X micronized 


0.30 wt% 


0.49 mg 








TOTAL 


100.0 wt% 


146.73 mg 



The following describes the process of making the above described dosage form: 
Granulation 

5 1 o ^j^lPoly&^WS^iiiQ, sodium lauryl sulfate and hydrous lactose through 

a 30 mesh stainless stee 

2. Charge the screened materials and lovastatin (micronized) into a vertical 

'. .'■ ^griu^latpri'. ; ' .' •'. ' : ». y^]:':M:^}^< \{ 

3. Dissolve butylated hydroxy anisole methanol. 
10 4. Mix ethanol and purified water. 

5. Pre-mix the p^ 5 minutes. 

6. Blend the powder mixture again, add the butylated hydroxyanisole solution 
and then the ethanoVwater mixture. 

7. Dry the granules at 45-50°C until the moisture content is lower than 1 .8 wt%. 
15 8. Pass the granules through a 1 575 mesh using a Comil. 

" fablettm| . 

1. Mix Cab-O-Sil and Polyox WSRN80. 
: 2. Pass the mixture of Cab-O-Sit a^ 
20 istainless st^el screen with the Polyox 

3. Blend the scrfeen materials with lovastatin granules for 15 minutes. 
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4. Pass Myvaplex through a 30 mesh stainless steel screen and combine with 
the other screen materials. 

5. Blend for five minutes. - 

6. Compress the blend into tablets (164.72 nig, round, standard concave, 
5 17/6411 dia.) which contain 20 mg of lovastatin. 

Seal Coating: Opadry Clear 

1. Dissolve sodri^ 
2 Disperee Opad^ 

10 3 . Spray lovastatin tablets with the aqueous coating suspension using a coaler. 

jhnerC^ 

Cellulose acetate 

1. Dissolve cellulose acetate S100 in acetdiie using a homogeriizer. 

2. Add polyethylene glycol 400, triactein and sugar to the solution and mix until 
15 a homogeneous dispersioil is obtained. 

3. Spray the editing sus^bnsion fee tabldts in a coater. 
Overcoating: Hydroi^i^ 5!5 

' 1. Dissolve hydroxyp^ 
■ homogenizer. 
20 2. Add acetyl tnbuty^^^ 

homoge^er until ih6^ obtained^ 
3; Add talc and sugar to the solM 
homogenized dispersion is obtained. 
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4. Replace the hoiiiogenizer with a magnetic mixer and stir the coating mixture 
throughout the coating process. 

5. Spray the Opadry Glear coated lovastatin tablets with the coating dispersion 
in a coater. 

5 Another example of a particularly preferred tablet has the ingredients as set forth 

in Table 6 and may be prepared by the sanie general procedure as described abbve for 
the preparation of the tablet having the ingf^ as set forth in Table 5; exc^t that 
no inner coating is applied arid an outer enteric coating is applied as an overcoat over 

; ::^' ; 0Utp:li^er. : 



Table 6 


Lovastatin 


12,20 wt.% 


?0;0mg 


Polyox WSR Coagulant, NF (Polyethylene oxide 
Mw No av 5,000,000) 


4.57 wt.% 


7.5 mg. 


Polyox WSR N 80, NF (polyethylene oxide Mw 
No av 200,000) 


17.84 wt/% v 


v::- ; :29;25-:mg;'' :: ;::>'i • 


Lactose (anhydrous) 


51.53 wt.% 


'•;\ ':,84r5mg.: y;. 


Sodium lauryl sulfate 


3,05 wt.% 


5.0 mg. 


Silicon dioxide fumed USP/NF 


0.46 wt.% 


0.75 iiig. 


Butylated hydroxy anisole 


rommw 


0.05 mg. 


Myvaplex 600P (glyceryl monostearate) 


1.83; wt.% 


3.0 mg. 








Seal Coating: 






Opadry Clear (mixture containing hydroxypropyl 
methyl cellulose and polyethylene glycol) 


3.43 wt.% 


5.63 mg. 


Sodium chloride 


1.15 wt.% 


1.88 mg. 








Inner Coating: None 












Outer Coating: 






Cellulose acetate 


im wt% 


3121 mg. 


EudragitS 100 


0.66 wt% 


1.09 mg. 


Acetyl tributyl citrate 


0.32 wt% 


0.52 mg. 


Sugar, confectioners 6X iriicromzed 


0;98wt.% 


161 mg; 








TOTAL 


100.00 wt.% 


163.99 mg. 
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Other examples of particularly preferred 40 mg. tablets have the ingredients as 
set forth in Table 7 and may be prepared by the same method described above for 
jpreparing the tablet having the ingredients as set forth in Table 3. 
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Table 7 


Summary of Lovastatin Formulations 1 


Ingredient 


Weight Percent 


Tablet A 


Tablet B 


Tablet C 


Lovastatin (strength, mg) 


40 wt.% 


40 mg: 


40 mg. 


Tablet Gore 

1. Lovastatin 

2. Lactose (Anhydrous) 

3. Polyox® WSR Coagulant 

4. Polyox® WSR N80 

5. Sbdito 

6. Glyceryl Monostearate 
.7. Silicon Dioxide 

8, ; B^lit^d H^roxyanisOle 


12.11 wt.% 
51.13 wt.% 
4.54 wt.% 
17.71 wt.% 
wt.yo 
1.82 wt.% 
0 45 wt.% 
0 03 wt.% 


12;28;wt% 
5L8wt% 
4;6 wt;% : 
17.94 wt.% 

1 (\k nit 0/ 

1.84 wt.% 
0.46 wt.% 
0.02 wt.% 


12.28 wt.% 
51 8 wt.% 
4 6 wt % 
17.94 wt/% 

Jj UO Wli/O 

1.84 wt% 
. 0.46 wt.% 
0.02 wt.% 


Seal Goat 

1. Opadry Clear 

2. Sodium Cblbride Powder 


2 85 wt.% 
0.94 wt.% 


2.88 wt.% 
0.96 wt.% 


2.88 wt.% 
0.96 wt.% 


Inner Coat 

1. HPMCP 55 

2. Talc, USP 

3. jte^ Citrate 
4 Sugar, Micromzed 


2.29 wt.% 
0.79 wt.% 
0 23 wt.% 
0.64 wt.% 


••■ 1.6! wt.% 
0.55 wt.% 

0.16 wt:% 

0.44 wt.% 


1.61 wt.% 

0.55 Wt;% 

0.16 wt.% 
0.44 wt% 


Outer Goat 

1. Cellulose Acetate 

2. Eudragit S100 

3. : , Triacetiii 

4. Polyethylene Glycol 400 

5. Acetyltributyl Citrate 
' : 6- .- . . ;• Sug^i Micrpnized; .■ 


1 wt.% 
6.34 wt.% 

. U.Uo Wu/o 

0.08 wt.% 
0.5 wt.% 


0.7 wt.% 
0.24 wt.% 

U . U O w u /o 

0.6 wt.% 
0.35 wt.% 


0.7 Wt.% 
0.24 wt.% 

U.UO Wl. /o 

0.6 wt % 
0.35 wt.% 


Overcoat 

1. HPMCP 55 

2. Talc, USP 

3. . ' ^riacetin^ 

4. Sug^ ^ 

5. : . ^adry Y^iipw ' 

6. ^4^ S P^ '. 








TOTAL TABLET WEIGHT, % 


100 wt.% 


100wt% 


100 wt% 



i 
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Examples of other preferred tablets having the ingredients as set forth in 
Table 8 may be prepared by the same method described above for preparing the tablet 
having the ingredients as set forth in Table 3. 



TableS 


Summary of Lovastatin Formulations 








Weight Percent : 




..." Ingredient 




TabletD 


Tablet E 


I^vastatin (sfrengthi nig) 


20 mg. 


10 me; 


Tablet Gore 








1 


I^vastatih • 




T1.69wt.% 


: > 5. ; 84wt% 


2. 


Lactose (Anhydrous) ; 




49.32 wt.% 


55.18 wt.% 


:3 : ,";': : :' 


Polyox® WSR Coagulant 




4.38 wt.% 


4.38 wt.% 


4 


Poly6x®WSRN80 




18.08 wt.% 


17.09 wt.% 


•5l. : ■•• 


$pdium Lauiryl Sulfate 




2.92 wt.% 


2.92 wt.% 


6. 


Blyceryl Monostearate 




1.75 wt.% 


1.75 wt.% 




Silicon Dioxide 




0.44 wt.% 


0.44 wt.% ' 




Butylated Hydroxyanisole 




' 0.02 wt.% 


0.01 wt;% 


Seal Coat 










G)padry Clear ; 




2.74 Wt% 


2,74 wt.% 


. 


Spdium Chloride Powder 




0.91 wt.% 


; ; 6;9i wtJ% .. 


Inner Coat 










HPMCP55 




221 wt.% 


2.21 Wt.% 


' 2. : 


Talc, USP 

Acetyltributyl Citrate 




U./o wt.yo 


U. /O wt.yo 


":iv - 




0.22 wt.°/o ' 


: ":. : v 0.22 wt.% 




Sugar, Micronized 




0.61 wt.% 


0.61 wt.% 


Outi 


jr Coat : ; 

Cellulose Acetate 




0.97 wt.% 


f 0.97 wt.% 


■ 


Eudragit S100 




0.33 \yt.% 


0;33wt.% 


3. 


Triacetin 




V 0.08 wt.% 


0.08 wt.% 


4. 


Polyethylene Glycol 400 




0.08 wt%; 


\ ; 0.08 wt ? % 


: 5. . 


Acetyltributyl Citrate 










Sugar * Micronized 




0.49 wt.% 


0.49 wt.% 


Ove 

■'3V-- 


rcoat 

HPMCP 55 
Talc, USP 








■•14:-'- 


Triacetin • 
Sugar, Micronized 








•5:'. 


Opadry Yellow : 




3 wt.% 


3 wt.% 


6. 


Opadry Pink 








TOTAL TABLET WEIGHT, % 


100 wt% 


100 wt.% 
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As illustrated in the following examples, cholesterol depletion may lead to a 
decrease in the release and formation of AP peptides in the cells. Additionally, the 
applicants have discovered that the decreased release of Ap peptides is not due to the 
accumulation of the A(3 peptide in the cells, but rather due to the decreased formation 
5 of Ap peptides. Further, the formation APP S , is also reduced by cholesterol treatment 
wife 

maturation (glycosylation and sulfation) of APP, has been excluded as a cause for the 
effects cholesterol depletion treatment with a HMG-CoA reductase inhibitor on APP m 
processing an^ discover^ that reduc^ 

10 i • c^ APPin 
processing and Ap formation. 
■^:-.^V : - In the following exarhp]^ Methionine Ptoteiri 

Labeling Mix, [ 35 S] (spec, activity ^Q^^^^dl^^ obtained from NEN Life 
Sciences, Boston, MA; Fetal Calf Lipid Depleted Serum (FCLPDS) was obtained from 

15 Inttacel, Rockville, MD; Dulhecco's modified Eagles Medium (DMEM) was obtained 

Fetal Bovine Serum (FBS) were obtained from Life Technologies, Rockville* MD; 

mouse IgG was obtains from American Qualex Antibodies, San Glemente, CA; 
20 Protein A sepharose was obtained from Pharmacia Biotech, Piscataway, NJ; Tissue 
ciulture plates were obtained from Falcon, Lincoln Park, NJ with the exception of the 
10 mm culture dishes with glass coverelips which were obtained from MatTek 
Corporation, Ashland, NM; and all other chemicals were obtained from Sigma:, St. 
Louis, MO. 
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The three cell lines utilized were: Chinese Hamster Ovary (CHO) cells 
expressing the 751 amino acid form of APP; Mabin-Darby Canine Kidney (MDCK) 
cells which overexpress the 695 amino acid form of APP; Human rieuroglioma (H4) 
cells overexpressing the 695 form of human APP. All cells were prepared by the 
stable iritroductidh of a cDNA coding for human APP. All cell lines were maintained 
in DMEM containing 1 0% FBS and antibiotics. 
EXAMPLiES . . 

The following examples are intended to illustrate but not to limit the invention. 

. Example 1 '■; . 
Effects of Cholesterol Depletion 
In order to characterize the effects of cholesterol depletion, cell cultures of each 
cell line WerS on six-Well ptoes for 4 days in DMEM cont^ng 10% 

FCLPDS, which lipid depleted toedium reduced the external source of cholesterol, in 
the presence of lovastatin acid (LA) or absence of LA. 

In order to confirm that this treatment was sufficient to reduce celliilar 
cholesterol, filipin, a fluorescent dye that binds to cholesterol, was utilized to provide a 
visual and quantitative measure of the level of cholesterol in the membrane. 
Generally, the cells were plated onto 10 mm culture dish^ in media ^iit?d^g 
DMEM with 10% FCLPDS and antibiotics. Following ipcub^tibh, cells were wstsjied 

: 

washing 3 times iii PBS for 5 ii^ with 1.5 mg/ml glycine in PBS 

for 10 minutes. The cells were subsequently stained with 0.5 mg/riil filipin in PBS for 
2 hours and washed 3 times for 5 minutes in PBS. After the final wash, the cells were 
visualized under a fluorescent microscope. 
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For measurement of APP processing and AJ3 peptide formation, medium was 
removed and the cells were washed once with PBS and then incubated for 2 hours in 
DMEM containing 1 mCi/ml [ 35 S] Methionine. After this "pulse" period, the cells 
were either (1 ) lysed to measure the total labeled APPi and APP m at time zero, or (2) 
5 the cells were incubated for 2 hpurs in fresh, ^ unlabeled complete mediiim ("chase") 
and then lysed. Then the cell superhatants and iy$Mes:were Seated with the 
ajppiropriate antibody to calculate t^e amOiih^^ i^Ps, and Ap peptides. 

To measure cell-associated, full-length APPi and APP m , or to measure; 
: v caAoxyl^teiminal fragments of APP, cell lysates were incubated with antibody 369 
10 which recognizes the carboxyl-terminus of APP. See Buxbaum, J. D., et al. (199b) 
Proc Natl Acad Sci USA 87:6003-6, which is incorporated herein by reference; 

To measure AP peptides, or to measure APPj, which is the secreted carboxyl- 
tenninal tnincated fornix cell supemat^tis Were incubateid with antibody 6E10, which 
recognizes the first 15 amino acids of the Ap peptide that correspond to the COOH- 
15 termiiial amino acids of APP S . 5ee Buxbaum, J. U , et al. (1 994) Proc Natl Acad Sci 

The incubations wth antib<^ at 4°G 

for 75 Miiutes followed by a 45 minute incubation at 4°C with either agarose-linked 
: • anti-mouse IgG for antibody 6E1 0 or prof eiii : A $^hai^$e for Mtibbdy 369 r The beads 
20 i were then w^hed three timfes For Tris- 
i Tricine Gel for APPs and Ap peptides or ari^/o-po^ 

APP; the gels were dried and exposed to a Phosphor Imager 0 screen (STORM 860, 
Molecular Dynamics) and exposed for a minimum of two days. The protein bands 
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were visualized on a STORM 860 Phosphor Imager® (Molecular Dynamics) and 
quantitated using ImageQuant® (Molecular Dynamics). 

To measure extracellular APP S and fragments thereof, the cell culture 
supernatant were utilized. To measure the intracellular APPj and APP^ and fragments 
5 thereof, the cell lysates were utilized. 
. . 

the amount of extracellular AP peptides, the H4, MDCK, and CHO cells, expressing 
humaii APP*h were .pc^ or absence of 0.5 LA. The 

c^is; WieirQ: ihM mf^j)^d in sen^iftee media Containing 1 mCi/ml [ 35 S] Methionine 
10 for 2 hours followed by incubation in complete fresh serum-free medium containing 
unlabeled methionine for an additional 2 hours. The [ 35 S]-labeled AP peptides were 
imihunoprecipitated from the cell culture supernatant, resolved by SDS-PAGE, and 
visualized^ See Figures 2a, 3a, and 4 a. Rebtive levels of 

extracellular AP peptides were determined under each condition by qu^titative 
15 Phosphorlmager autoradiography See Figures 2b, 3b, and 4b. 

Bys^ - 
i^S]-labeled Ap peptides were normalized to the levels of total [ 35 S]-iabeled APPj by 
dividing total [ 35 S]4abeled Ap by total [ 35 S]-labeled APPj to exclude any changes in 
Ap peptide levels due to d^reased synthesis of A P peptides. At the end^ 
20 ^ ;c^ of APP m and secretiph 6f Ap 

peptides. See Buxbaum, J. E>., et al. (1990) Prdc Natl Acad Sci USA. 87:6003-6, which 
is herein incorporated by reference. 
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As shown in Figures 2a, 2b, 3a, 3b, 4a, and 4b, the amounts of extracellular AP 
peptides in the presence of 0.5 jiM LA decreased by 40-60% as compared to the 
untreated cells. Treatment of cells with 0.5 LA had a weaker effect on decreasing 
extracellular Ap peptide levels.(<2d% reduction), 




observed were due to decreased formation of Ap peptides, rather than decreased 
secretion of Ap peptides from the cells, the levels of [ 3 • S]-labeled intracellular Ap 
peptides within the cell were measured in the cell lysates. No detectable levels of 
intracellular Ap peptides were observed in cells incubated in the presence or absence 
of 0.5 nM LA. Therefore, the decrease in extracellular Ap peptides was not due to 
decreased secretion of Ap peptides, but instead confirms that it was due to the 
iieci^ from the cleavage of A^P^ 

To determine whether cholesterol depletion affects other aspects of APP 
processing, H4 cells were incubated for four days in tile presence or absence of 0.5 \M 
LA, and subjected to metabolic labeling. The levels of [ 35 S]-labeled APPj and APP m 
were determined by immunoprecipitation from cell lysates with an antibody against 
the COOH-terminal of APP, followed by quantitative autoradiography the 
levels of [ 35 S]4abeled extracellular and intracellular Ap peptides were determined by 
liiS^^ 

cdl lysates (intracellular Ap peptide?) ; The amounts of each were hoMaliz^d the 
levels of [ 35 S]^labeled APP* found m cells at the begmmng of the chas?. 
Normalization was done by dividing the relevant value by the levels of [ 35 S]-labeled 
APPj found in cells at the beginning of the chase. 
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As illustrated in Figure 5, a modest decrease in [ 35 S]-labeled APP S formation in 
cells incubated in the presence of LA, as compared to control cells was observed. 
Figure 1 is a schematic illustrating APP processing. Because APP m is likely to be the 

precursor for both APP S and AP peptides, decreased formation of both APP S and AP j 
5 peptides might suggest a decrease in the levels of APP m . To examine this, the levels of 
[ 35 S]-labeled APPm was measured m cells incubated in the absence or presence of 0 5 
jiM LA. As shown in Figure 6, the effects on maturation were not sufficient to 
account for the decrease in Ap peptide levels. Therefore, the effects of LA on AP 

peptide levels could not be accounted for lyy decreased maturation of APP m and i 
10 instead reflect effects ofLA on the post-Golgi prpcessirig or trafficking of APP m or 

;/'-V^ -- : both:: ;•. " ■ • ■ ' =" " : ' y; y : ' 7 - V \: Ji-y .' ; ; - ; \ 

Ex^mpl6 2 • I 
Effective Gori^ritratioii Range of Lovastatin Acid 
15 To detenriihe ih6 effective range of concentrations of LA, each ceH type wias : 

grown in the atisbricib dr presence; of yatious /concentrations of LA by the iiiethqds \ y ■ 

described in Example 1 . As shown in the bar graphs in Figures 2a, 2b, 3 a, 3b, 4a, and 

4b, the amount of extracellular Ap peptides decreased with increasing LA 

concentrations and a concentration of 0.05 nM LA or higher was sufficient to. ..... 

20 significantly (p<0;<^ x^di^ these V ; 

„■"■ experimental cdndiitipnii : " • ■ • j 

25 
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Example 3 
Candidate Substance Screening 
CHO cells were determined to be suitable for candidate screening because 
treatment with LA does not affect the maturation of APPj to APP m in the CHO cells. 
5 Spedfically; it was determined that treatment of CHO cells with 0.5 \xM LA reduced 
the amount of extracellular APP S by about 30% of the amount calculated for the 

extracellular AP peptides and the amount of extracellular APP S were nonnalized to the 
Id ; a^oimt of tota^^ cell at the end of cell labeling asv^ • 

This ribntt^ 

between cultures and any differences due to altered APPj synthesis or maturation in 
cells treated with the candidate compounds. However, the leivel of total ^P m was 
comparable between the control and the treated cells (3 :2,x" 10* j^itrary units and 3 A 
15 x 10 6 arbitrary units j respectively) . This suggests that the maturation of APPfto APl^* 
; was not affected in^e : 

Thus^ cells which manufacture " 

■ as a St^^ a candidate substance which affects the synthesis, 

The cells are cultured op sft4well 
20 plates for 4 days in D*4EM containing 10% FCLPDS, which lipid depleted medium ; 
reduced the external source of cholesterol, in the presence of the candidate substance 
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Specifically, the CHO cells are pulsed with [ 35 S] Methionine in the absence and 
presence of the candidate substance. After the pulse period, the cells are either (1 ) 
chased for two hours, or (2) lysed to determine the total intracellular APP at time zero. 
Then the lysates may be labeled with the appropriate antibody to calculate the 
5 amounts of APP;, APP™ APP S , and Ap peptides. 

To measure cell-associated, full-length APP; and APP m , or to measure 
carboxyl-terminal fragments of APP, cell lysates are incubated with antibody 369 
; Which r^bgriiies the c^ APP. Se<2r Bux%um, j. D,, et al. (1990) 

16: To measure A(J peptides, or to measure ^P s ; which is the secreted carboxyl- 

terminal truncated form, cell supernatants are incubated with antibody 6E10, which 

terminal amino acids of APP S . See Buxbaum, J. D;, et alv(i994) Proc Natl Acad Sci ; 
L^. 91:4489^93, w 

: 15- The incubations with antibody 6E10 or antibody 369 are performed at 4°G for 

75 minutes followed by a 45 minute incubation at 4°C with either agarose-linked antir 
mouse IgG for antibody 6E10 or protein A sepharo$e for aiitibody 369. The beads are 
then washed three times for 10 minutes and then :ftm oh/d a 10-20% Tris-Ticine ; : ■■ 
Gel for APP S and Aff peptides or an 8% poly^ryli^de get for cell-associated APP. 

; 20 The g&\s die dried ax\d exposed to a Phosphor M and expos;ed for a 

minimiim of two days, the protein bands arfc visualized bri aiSTORM 860 Phosphor 
Imager® (Molecular Dynamics) and quarititated using ImageQiiant (Molecular 
Dynamics). 
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To measure extracellular APP S and fragments thereof, the cell culture 
supernatant are utilized. To measure the intracellular APPj and APPni and fragments 
thereof, the cell iysates are utilized; 

The amount of extracellular Aj3 peptides and the amount of extracellular APP S j 
5 are normalized to the amount of total APP, found in the cell at the end of cell labeling 
as described above This normalization provides ah effective means of accounting for 
any differences between cultures and any differences due to altered APPj synthesis or 
iriiaturatibn in 

: : - Example 4 -PJ^-' ''. f'-':r-\.- : ;V :i: ' v - ••' 

■ ' P 'jQ ^ . :••>/. -^.^ Human Trials 

A study was conducted to assess the effects of Lovastatin XL on blood lipid 
levels in patients with hyperlipidemia. Patients were treated with placebo, 10, 20, 40 
or 60 mg per day of lovastatin administered as Lovastatin XL, Blood sainp^ 
Obt^^jErom 

15 v tlus clin^^ Drug Applic^b^ 

filing U.S. Provisional Patent Application No. 60/223,987 ("the '987 application"), the 
ihy^tors were not permitted to detent what dose (placiebo, 10, 20, 40 or 60 ing) 
each of the select per day. These bipod s^plfesi w 

for Ap peptide amrentatio^ The results are listed in Table 9 below: 
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Patient 


Baseline A(J peptide 
cone, (pg/ml) 


Change in Ap peptide 
cone, after 1 Month (pg7rnl) 


1 


145.2 


-57.8 


2 


211.1 


-30.5 


3 


151.1 


-16.9 


4 


175.5 


60.6 


5 


388.1 


44 


6 v 


499.7 


-172 r 7 


7 


164 


' : '-64.1 


8 


220 


-67.5 


9 


215.5 


;.-:v' : -;;:;^p.3 


10 


; 370.1 


-18.5 


• i t ' 


403 9 




12 


48 9 


-32 9 


•v." 13 


15.6 


38.4 


-.14; 


84:6 


-13.4 


15 


34,3 


-18 


. • 16 


12 


-11 


17 ;.. 


45.4 


10:9 


18 


• 12 


.. 4.6 


19 ,,-fA. 


37.3 


-5.6 


; : >20 : - 


306 


0.2 




. : : .35.2 


• :-.: : v;10 


22 


138.5 


-112.5 


23 


60.6 


; -38.5 


24 . 


50 


. 22 


25 




-22 


26 : .' 


133 


-17 


?7 


23 


70 


■ 40 


: •• • . 0*~ 


04 


29 


4 


4 


30 


56 




31 


59 


17 


32 




4 


33 


"3. 


.. . -V;/ 1 


34 


181 


• - -42 


: 35 :y- 


0 




36 


175.4 




Mean 


120.016667 


-18.02222221 


SD 


126.784261 


46.9449472j 



As can bb ^eeh from Table 9, the mean A(j peptide concentration prior to 
5 treatment was 120 pg/ml, which decreased by about 1 8 pg/ml after one month of 
treatment with Lovastatin XL. The change from pre-treatment was statistically 
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significant (p= 0.0273) as shown in Table 1 0. In the instant case, one of ordinary skill 
in the art will understand that the above referred to p value represents the probability 
that the reported change in Ap peptide concentration could occur by chance. One of 
ordinary skill in the art will also understand that a p value of less that 0.05 signifies 
that tlie reported change is statistically meaningful. 

Table 10 Statistical Analysis of Change From Baseline 

• Results: 

v :;xwt>.:tiiiid frtest,i©5Ult8i ■ • ... • 

v*i»iT*hii% " MUO • Estlnate: Std. Err. DP Tstat\ . . 

Viable MUO : 7 - e24 i 577 35 -2.3034072 

Variable-' *Y?i 
Varl 0.0273 ! . 



• • following the filing of the ^S? plication, the inv^tbrs ti£ye p^^iffied a 
more detailed analysis of the data obtained from the hunian triaJs. fable ll Sets forth a 
dose^response analysis of the data and shows the mean percentage change in the A p 
peptide cbiicenfration in the iblbpd of the patients treatment wi th placebo, 10, 20, 40 
arid 60^^ XL. Blood samples were taken from the patients after four 

weeks of treatment (Study Visit No , 5)> after eleven weeks of treatment (Study Visit 
No. 7) and twelve weeks of treatment with Lovastatin XL (Study Visit No. 8). 
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Table 11 Effect of Various Doses of Lovastatin XL on Ap Peptide Concentration 



DOSE 
(mg/day) 




Study Visit 
No. 5 

- 


Study Visit 
No. 7 


Average of 
Study Visit 
Nos. 7&8 


ENDPOINT 


0 


N 


11 


6 


8 


12 




MEAN 


-1.78 


-16 27 


-21.11 


-11.87 




SID 


33 69 


29.03 


23.16 


27.03 


10 


N 


10 


5 . 


6 


10 




MEAN 


8.09 .. 


43.29 


10:21 


-0 21 




STD 


64.92 


72,69 


57.83 


49.66 




N 


10 


•:5; 


8 


11: 




MEAN 


0.59 


-18.21 


-27.81 


-21.71 




STD 


35.56 


43.00 


49.91 


45.04 * 




N 


6 


3-V- 


4 ; . 


10 




MEAN 


-6.51 


-6.15 


-26.35: 


-11.92 




STD 


22.75 


32.05 


48.13 


46.12 


60 


N 


8 




7 


10 




MEAN : 


-5.08 


-16.27 


-35.47 


-39.42 




STD 


39.78 


25.78 


27.83 


30.09 



N— No. of patients 
NIEAN^^ 

STD-^-Standard deviation 



The graph shown in Figure 8 depicts the results set forth in Table 1 1 above. In 
particular, the graph shows the change in mean AP peptide concentration in the blood 
of patients after one month of treatment with Lovastatin XL as a fonction of the dose 
administered. Figure 8 also ind^^ 

approximation, of the data presented in the graph. As can be seen from the 
•%^ndline*Vits direction and slope clearly suggdts fM ^^&^t^&s^ XL 
^^inistered dp^ 

inventors also found that flie dose-response analysis for the eiidpoint values was 
statistically significant (p=0.0442) ; 

Further human trials have been conducted. Patients meeting the current criteria 
for treatment with lipid lowering agents were treated with single-blind placebo for 4 
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weeks. Those patients were then randomly assigned to receive daily doses of 10, 20, 
40 or 60 mg/day of a controlled release lovastatin (Lovastatin XL) or matching 
placebo under double-blind conditions. Serum samples from those patients were 
obtained prior to and after 3 months of dosing. The serum samples were assayed for 
AjJ peptide using the assay set forth in Example 5 below. The assay results, expressed 
", ^ percent change from pre-treatment of serum Ap peptide concentration levels* are 

As can be seen from Figure 9 the placebo treated patients showed a mean 
: ; iihiprpse bf seiuin AP peptide concentration 
difference was not found to be statistically significant. The mean percent changes in 
the serum Ap peptide concentration levels for the patients who received treatment with 
"; theiitt^ of lovastatin all decreased. These reported 

percentage: changes for the groups of patients treated with 20, 40 an^ 
detennined to be statistically significant p<0.01 (t-test), Fuitter, thb percentage 
changes for the groups of patients treated with 40 and 60 mg/day were determined to 
be statistically significantly different from those of the placebo group, p<0.05 (t-test). 

Example 5 
AB End-Specific PrptQCoi 
■ v.-'- Tfti^ in Example 4 were assayed for A(3 

peptide using appropriate assays. The assay used for the human trials, the results of 
which are set forth in Figure 9, Was carried out as follpws: 

^,f.NBntefeyrsix well plates (Falcon Probind) were coated with 150 jil of the 4G8 
monoclonal antibody (Senetek Crude IgG Ascites Fluid) in carbonate-bicarbonate 
buffered solution (Sigma) and then incubated at 37°C for 12-16 hours. The plates were 
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then washed three times with 150 (il/well ECW buffer (PBS, 0.1% BSA, 0.05% 
Tween-20, 0.2% CHAPS, 5mM ethylenediaminetetraacetic acid, 2mM betaine, 0.05% 
NaN 3 ) before adding 150 fil/well ECW buffer containing 1% casein and incubated at 
37°C for an additional 4 hours. The 4G8 antibody recognizes AB and thus selects this 
peptide from the pool of others in the plasma. 

The coated plates were washed twice with 150 jil/well ECW and then 50 
Hl/well ECW was added to ensure that the wells did not dry out during sample loading. 

The standard curves of synthetic AB 1 -40 peptide were prepared by diluting the 
100 h^fil into working solutions usih^ 

coin^^ wpre used: Q, 1 pv 50 ■■. IQO, 250 ^d 500 pg/ml synthetic peptide. The; 

standards were loaded in duplicate onto the wells. 

'\v^^bvpl^Q^'sample was thawed and then sonicated for 20 seconds prior to 
loading Onto wells in quadruplicated Each p^ two internal reference 

samples and all patient visits wi^ loaded ^ 

The lbadpd plates were incubated for 5 minutes at room temperature^ and then 
for 2 days at 4°C ("capture phase"). The plates were then washed twice with 150 
!il/well ECW, 150 fil of biotinylated 6E10 monoclonal antibody (Senetek mAbs Biotin 
6E1 0) diluted 1 : 1 000 in ECW was added to pach well and the plates incubated at rooni 
tenlperature for 12-15 hours. Thei 6E1 0 antibody recognizes AB which is "captured" 
by the 4G8 and is biotinylated so that it can be detected by the tertiary antibody. 

The plates were wasihed three times w 1 50 fil/well ECW before 150 jil of 
strieptavidiii alkaline phophatase (Amersham) was added per well and incubated at 
room temperature for 5 hours. Tile plates were then washed three times with 150 
Hl/well ECW before 100 nl/well ddH 2 Q was added. The water was then aspirated and 
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1 00 |ll of the Attophos reagent (JBI/ Scientific Inc) added per well before being 
allowed to develop at room temperature in the dark. When the highest point ih the 
standard curve began to turn yellow, the plates were read on a micropilate reader 
(PprSeptive Biosystems GytoFluor Series 4000) at an excitation of 450 nm and an 
5 emission of 530 iirii. 

The foregoing description has been presented for purposes of illustration and 
■ description. It is not intend^ to be exhaustive or to limit the invention. The 
; accompanying ^ to -provide a further understanding of the 

invention and are incorporated in and constitute a part of this specification, illustrate 
10 several embodiments of the invention and together with the description serve to 
explain the principles of the invention. Obvious modifications or variations are 
possible in light of the above teachings. All such obvious modification and variations 
are intended to be within the scope of the present invention. 



i 
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WHAT IS CLAIMED IS: 

1 . A method for treating a mammal having an APP processing disorder 
comprising administering to the mammal a controlled release composition comprising 

5 a therapeutically effective amount of at least one HMG-CoA reductase inhibitor. 

2. The method of claim 1 , wherein the APP processing disorder is 
Alzheimer's disease or Down's Syndrome/ 

3. The method of claim ^ 

4. The method of claim lj wherein the composition further comprises a 
10 phantiaceutically acceptable excipient. 

5. The method of claim 1 , wherein the HMG-CoA reductase inhibitor is 
selected from the group consisting of mevastatin, pravastatin, simvastatin, atorvastatin, 
lovastatin, rivastatin, fluvastatinj and pharmaceutical^ acceptable salts; isomers and 
active metabolite forms thereof. 

15 6. The method of claim 5, wherein toe HMG-CoA reductase inhibitor is 

lovastatin or lovastatin acid, 

7. T^q method pfcli^^ 
HMG-CoA reductase itto^ 

8. The method of claim 1, wherein about 0.2 mg to about 10 mg of the 
20 HMG-CoA reductase inhibitor per Kg of the mammal's body weight is administered 

per day. 

9 . The method of claim 1 ^ whi^in flie composition cdmpns6s an amount 
of the HMG-CoA reductase inhibitor such that the averiage blood plasma concentration 
of the HMG-CoA reductase inhibitor or an active metabolite thereof at steady-state is 
25 below about 50 micromolar. 
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1 0. The method of claim 9, wherein the average blood plasma 
concentration of the HMG-CoA reductase inhibitor or an active metabolite thereof at 
steady-state is below about 40 micromolar. 

r. 11. The method of claim 9, wherein the average blood plasma : • . 
5 concentration of the HMG-CbA reductase inhibitor or an active metabolite thereof at 
steady-state is below about 30 micromolar. 

12. The method of claim 9, wherein the average blood plasma 
concehtratiph of ffi P^G-Cb A reductase inhibitor or an active metabolite thereof at 
stei$^^ 

10 :..':i3-'' The methbtib^ blood piasiiia^^^^:;; 

concentration of the 1^ active metabolite thereof at 

steady-state is below about 10 micromolar. 

14. The method of claim 9 j wherein the average blood plasma 
cpnceiitfatipn of ^the HMGrCoA reductase inhibitor or an active metabolite ther^f ?it 
15 stead^state is below about 5 mic^ 

15- The method of claim 9, wherein the iaverage bipod plasma V 
concentration of the HMG-CoA reductase inhibitor or an active metabolite thereof at 
strady^tatp is below about 1 micrpmprar. 

16. The method of claini 9* wherein the average blood plasma 

20: concentratidii of the HMG-£bA reductase inhibitor or ah active metabolite thereof at 
steady-state is about 0.5 riiicfpmpW.; 

17. A method for treating a mammal having an APP processing disdird^r 
comprising lowering the amount of A(3 peptides in the brain, cerebral spinal fluid; or 
plasma of the mammal by administering to the mammal a controlled release 
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composition having a therapeutically effective amount of at least one HMG-CoA 
reductase inhibitor. 

18. The method of claim 1 7, wherein lowering the amount of Ap peptides 
in the brain comprises affecting APP m processing. 
5 : 191 The method of claim 17, wherein this HMG-Go A reductase inhibitor is 

selected from the group consisting of mevj^tatin, pravastatin, simvastatin, atbrvastatin, 
■■.0. y[. loVastatin, rivastatin, fluv^tatin, md phphnac^ salts, isomers and 

the active m^ thereof 

'. 20. A method for treating a mammal having an APP processing disorder 
10 comprising increasing the clearance of Ap peptides in the brain, cerebral spinal fluid, 
or plasma of the mammal by administering to the manual a controlled release 
composition having a therapeutically effective amount of at least one HMG-CoA 
reductase inhibitor. 

21. The method of claim 20, comprising increasing the clearance of AP 
J 5 p^tides in the brain off Sthje Hiainin^r 

22. The method of claim 20, wherein the HMG-GoA reductase inhibitor is 
selected from the group consisting of mevastatin, pravastatin, simvastatin, atorvastatm^ 
loVastatin, rivastatin, fluvastatin, andphannaceutically isomers and 

0p V 23; A method for titating a mammal ipgrn^ disorder 

comprising preventing or reducing A0 peptide aggregation^ the 
brain of the mammal by administering to tlie mamhial a cohtoijed release composition 
comprising a therapeutically effective amount of at least ohe HMG-C6A reductase 
inhibitor. 
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24. The method of claim 23, wherein the HMG-CoA reductase inhibitor is 
selected from the group consisting of mevastatin, pravastatin, simvastatin, atorvastatin, 
lovastatin, rivastatin, fluvastatin, and pharmaceutically acceptable salts, isomers and . 
the actiyei metabolite forms thereof 
5 25. A method for treating a mammal exhibiting the objective symptoms of 

Alzheimqr's disease by administering to the mammal a composition comprising 
therapeutically effective amount of at least one HMG-CoA reductase inhibitor. 

26. Them^ 25, wherein the HMG-CbA reduciaise iriubitbr 
drcre^es ^ Ap peptide^ increases the ciear^ce df Ap p^tidesi; : 

10 regulates the{ra 

27. The method of claim 25, wherein the HMG-CoA reductase inhibitor is 
selected from the group consisting of meVastatin, pravastatihi siirivastatin^ ^ : atbiVastatih^ : 
lbvastatin, rivastatin, fluvastatin, and pharmaceutically acceptable salts, isomers airid 
the ^tiv^ ihetaboiite forins thereof 

15 28; The method of claim 27, wherein the HMG-CoA reductase inhibitor is 

Ipyastatin; br I6va$t^|in j^id, 

29. A method fpr treating a mammal having Down's S^c^pme by 

administering to the mammal a composition comprising a therapeutically effective 

amount of at least one HMG-CoA reductase inhibitor. 
20 30. The method of claM 29, ^ 

decreases the formation of Ap peptides, increases the clearance of Ap peptides; 

regulates the processing of APP, or reduces plaque maturation in the mammaL 

31. The method of claim 29, wherein the HMG-CoA reductase inhibitor is 

selected from the group consisting of mevastatin, pravastatin, simvastatin, atorvastatin, 
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lovastatin, rivastatin, fluvastatin, and pharmaceutical^ acceptable salts, isomers and 
the active metabolite forms thereof. 

32. The method of claim 3 1 , wherein the HMG-CoA reductase inhibitor is 
lovastatin or lovastatin acid. 

33 . ■ A method for treati 

comprising lowering the amount of cellular cholesterol levels in the mammal. 
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Mean (±SD) plasma concentration profiles of p-hydroxyacld of lovastatln In 
patients after multiple oral doses (four weeks) of lovastatin XL 
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